Modulation of GvHD by suicide-gene transduced donor T lymphocytes: clinical applications in mismatched transplantation.
In allogeneic hematopoietic cell transplantation (allo-HCT), donor lymphocytes play a central therapeutic role in both GvL and immune reconstitution. However, the full exploitation of these therapeutic properties is limited by the occurrence of GvHD. Different strategies have been investigated to obtain all the benefits derived from donor lymphocytes while avoiding the risk of GvHD. The genetic engineering of donor lymphocytes with the herpes simplex virus-thymidine kinase (HSV-TK) suicide gene confers the ability to modulate GvHD by invivo ganciclovir-induced elimination of the transduced cells. The suicide-gene strategy has applications in both donor lymphocyte infusion (DLI) for disease relapse and in add-back infusions after T-cell depleted allo-HCT. TK cell DLI resulted in anti-tumor activity in a relevant proportion of treated patients. Haplo-identical stem cell transplantation (haplo-HCT) is a promising therapeutic option for patients with high risk hematologic malignancies lacking an HLA-matched donor. However, the profound T-cell depletion required to overcome the risk of lethal GvHD has been associated with a marked delayed T-cell recovery with a prolonged risk of post-transplant viral, fungal and other opportunistic infections. TK cell add-backs efficiently promote early immune reconstitution after haplo-HCT and prevent disease relapse, providing a unique tool for the control of GvHD. The genetic manipulation of donor lymphocytes with a suicide gene is a promising strategy to increase feasibility and safety of allo-HCT.